Effects of epidermal turnover on the dynamics of percutaneous drug absorption.
A method was proposed to evaluate the effect of desquamation on the time to reach steady-state drug delivery rate and concentration in the skin layers. Evaluation of the effective time constant, in terms of key physicochemical properties of the system, does not require solving the fundamental equations. Laplace transforms and the residue theorem were applied to monitor the evolution of the medicament in the skin layers and subsequent uptake into the systemic circulation. The equilibrium flux and the effective time constant declined with increasing stratum corneum turnover velocity and were not affected by the speed at which cells in the viable epidermis moved toward the surface of the skin. Ninety eight percent of the equilibrium penetration rate was reached after four time constants. This dynamic metric helped measure the extent to which high lipophilicity or molecular weight delayed percutaneous drug absorption.